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RESULTS OBTATNED DURING A DIVE RECOVERY OF THE
BELL XS-1 ATRPTANE TO HIGH LIFT COEFFICIENTS
AT A MACH NUMBER GREATER THAN 1.0

By Milton D. McLaughlin and Dorothy C. Clift
SUMMARY

The U. S. Alr Force 1s undertaking an accelerated flight—test
Program on the Bell XS—1 cooperatively with the NACA; e U. S. Air Force
pilot is flying the airplane and the NACA 1s reducing end analyzing the
data obtained from NACA Instrumentation. This paper Presents measured
quantities obtained during a dive recovery st a Mach number greater
than 1.0.

The data obtalned show that it is possible to obtain fairly high
load factors with the eilrplane at Mech numbers greater than 1.0 I1f the
stabilizer is used for longltudinal control. Iift coefflcilents
approaching low—speed maximum—-lift values have been cbtalned at =
Mach number of 1.1 with no indication thaet these values are the maximum
obtainable for the alrplasne. At the Mach number and 1ift coefficient
reported, there was 1little or no buffeting.

INTRODUCTION

An accelersted f£light program on the IS—l alrplasne through the
transonic—spPeed range 1s belng made cooperetively by the U. 8. Alr Force
end the NACA. The alrplane 1g flown by a U. 8. Alr Force pillot and the
data reduction and analysis are mede by NACA Personnel from NACA instru—
mentation. Data obtalned from flights of the accelerated program up to
a Mach number of 1.25 have been reported in references 1 and 2.

Although higher Mach numbers then reported in reference 2 have not
been obtained in recent flights due to faulty rocket operation, the
alrplane has been menmeuvered to fairly high normal accelerations at high
Mach numbers. Reported hereln are measured quantities obtained during a
dive recovery at a Mach number greater than 1.0.




2 " NACA RM No. 18C23a
H pressure altitude corrected for static—pressure error, feet
M! recorded Mach number corrected for statlc—pPressure error
n normal acceleration in g's
S wing area, square feet
' oW

! ~for oefficlent —_—
CNA alrplane normal—force coe (q_'s
W grogs weight of alrplane, pounds
q' impact pressure corrected for statlc-—pressure error, pounds Ppsr

square foot

TEST ATRETANE AND INSTRUMENTATTON

The Bell XS—1 flown in these tests is & rocket-propelled research
airplane having an 8-percent—thick wing and s 6—Percent—thick horizontal
tail. A three-view layout of the alrplane is shown In figurs 1. The
woelght condltions of the airplane during flight are:

Launching weight, pounds . . . . . e e e« . . 12,365
Launching center—of—gravity position, percent M A, C e e e e e e . 2.1
Landing welight, pounds . . . . e e s o s e 4 s o e o . Ts115
Landing center—of—gravity posi’bion, percent MAC. . . . . . . 25.3

Alrspeed, altitude, normal, transverse and longltudinal acceleratlion
were recorded Intermally on standerd NACA Instruments. In additlon,
alrspeed, altitude, normal acceleratlon, elevator force, and elevator,
stabilizer and right alleron angles were telemetered to a ground station.

The elevator angles were measured relative to the stabilizer, and
the stabllizer angles were measured relative to the alrplane center line.
The alleron angles were measured relative to the neutral position.

A celibrstion of the pltot—statlic head was made during the Fflight
using the radar altitude method (reference 3). The accuracy of the
Mach numbers reported herein 1s about £0.01 for Mach numbers below 1.02
and approximately +0.04 for Mach numbers above 1.02.
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NACA RM No. L8C23a

In addition to the above instrumentation, a 60—cell pressure
menometer was installed to record chordwise surface Pressure distribu—
tion over one spanwise statlion of the wing. Reduction of these data 1s
now being completed.

TESTS AND. RESULTS

Since issuance of reference 2, an attempt has been made to attain
higher Mech numbers at an altltude renge of 45,000 to 50,000 feet. In
order to obtain these higher Mach numbers, a four—rocket flight would be
necessary. During the reported flight it was impossible to get all
four rockets operating simultaneously and hence the pilot dived the
airplane from 47,000 feet with three rockets on In order to obtain high
gpeeds. At approximately 36,000 feet, it was Indicated to the pilot that
the terminal Mach number had been reached for the Power conditlion and
dive angle existing. The pllot reported that full—up elevator was
applied and that control effectiveness eppeared to be small. Therefore,
the horizontal stabilizer was used to complete the recovery from the
dive. A time-history of the measured quantitles during the recovery is
presented in figure 2.

It may be noted in figure 2 that the airplane d4ld respond to eleva—
tor movement during the dive, although the elevator deflectlions and
conbtrol forces requlred to Produce the response were large. A 1lift coef—
ficient of approximately 0.8 was obtained at a corrected Mach number
of 1.13, and there was no indication that this was the maximum 1ift
obtainable for the airplane at this Mach number. The pilot reported
that there was no evidence of buffeting during the dive or pull-up.
Buffeting as shown by the recorded. acceleration was slightly perceptible
but unmeasurable. An airspeed calibration was obtalned only to time
220.8 seconds; hence, corrected values of altitude, Mach number, and
alrplane normal—force coefficlent are not lndicated on the figure after
this time. However, 1t ls known that the Mach number fell off to approxi—
mately 0.90 near the end of the record.

CONCLUSIONS

Data presented herein show that, for the XS-1 with 8-percent wing:

L. It 1s possible to obtein fairly high load factors wlth the XS—1
at Mach numbers greater than 1.0 if the stabilizer is ussd for longitudinal
control.




2. Lift coefficients near low—sPeed maximm 1ift values were
obtained at Mach numbers of 1.1, There was no indlication that these
values were the maximum obtainable for the slrplanse.

3. From the pilot's report and recorded acceleration, there was
l1little or no buffeting at any 1ift coefficients reported above Mach
numbers of 1.0.
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